Production of insulin-like growth factors and their binding proteins by rabbit articular chondrocytes: relationships with cell multiplication.
Articular chondrocytes from 2- to 3-month-old rabbits were cultured in serum-free medium supplemented with fibroblast growth factor. The effects were studied of GH, insulin-like growth factors (IGFs), and insulin on the production of IGF-I, IGF-II, and their binding proteins (BPs) and on cell multiplication. In the control culture medium, IGF-I levels were about one fifth those of IGF-II. Western blot analysis of the BPs revealed a predominant 30K form and 24K and 20K forms which appeared inconsistently and in small quantities. Ten to 100 ng/ml human GH had no mitogenic effect, and even had a slightly inhibitory effect. IGF-I at 10 ng/ml stimulated cell multiplication above the control level by 41% and at 50 ng/ml by 74%, whereas the mean increase obtained with IGF-II (10 and 50 ng/ml) was only 19%. At the same doses, insulin had no effect, but at 5 micrograms/ml it stimulated cell multiplication by a mean of 67%. There was a positive correlation between cell number and release into the medium of both IGF-I (r = 0.86) and IGF-II (r = 0.77). Neither IGF-I nor IGF-II production was affected by GH. Insulin (5 micrograms/ml) increased IGF-I production by a factor of 2.6, but increased IGF-II production by a factor of only 1.4. Under the various conditions of culture with different doses of GH and insulin, cell multiplication, relative to the control value was positively correlated to the IGF-I/IGF-II production ratio (r = 0.77). It would, therefore, seem that IGF-I secreted by the chondrocytes may stimulate their own proliferation. When IGFs or insulin were added to the culture medium, changes in the electrophoretic profiles of the BPs included an increase in the 30K form and an increase in or the appearance of the 24K and 20K forms. Ten and 50 ng/ml IGF-I or IGF-II had effects equal to or greater than those induced by 5 micrograms/ml insulin. These results indicate that the syntheses of BPs and IGFs are coordinated and that IGFs may be implicated in the control of the synthesis of their BPs.